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RESULTS OF WIND TUNNEL TESTS AT MACH 5
ON THE .004 SCALL MODEL 2A CONFIGURATION
SPACE SHUTTLE TO DETERMINE PROXIMITY LVFLCTS
AND ORBITER CONTKOL EFFECTIVENESS DURING
ORBITER/EXTERNAL TANK ABORT SEPARATION

By

W. P. Garton
Rockwell International Aerospace

ABSTRACT

This report presents results from tests in the NASA/MSFC Trisonic
Wind Tunnel on 0.004-Scale Orbiter and External Tank Force Models in Close
Proximity (RTLS Abort Separation Conditions).

The primary test objectives were to obtain data concerning proximity
effects on the aerodynamic forces and moments experienced by Vehicle 2A
Configuration Shuttle Orbiter and External Tank during an abort separation
(Return to Launch Site) at a Mach number of 5. Additionally, data on
orbiter control effectiveness during such an abort was obtained. Proxim-
ity effects were investigated for relative angles of incidence from minus
5 deg to plus 10 degrees of the orbiter FRL with respect to the external
tank centerline over a range of vertical (2 - axis) and longitudinal
(X - axis) displacements from the mated position to 2.5 tank diameters
below and 3 tank diameters aft of the mated position.
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NOMFNCTATURY,
(rneral
OADGAC
CYMBOT, CYMBOL DMPFTNTATON
h spead of soundy m/eoe, £4/oee
Cp cp proeceure cootticient; (py - peo)/a
M MACH Moch number: V/n
P prescurc; N/me, pof
q Q(NEM) dynamde prosvure; L/vae, N/mo, pat’
Q(PS¥)
RN/L RN/L unit Reynolds number; per m, per ft
v velocity; m/sec, ft/sec
o ALPHA angle of atteck, degrees
B BETA angle of sideslip, degrees
Y PSI angle of yww, degrees
¢ PHI sngle of roll, degrees
p mass density; ke/m3, slugs/ft3
Reference & C.G. Definitions
Ap pase ores; me, L€
b BREF wing spen or reference spen; m, b4
CoBe center of gravity
lREF LREF reference length or wing mean
¢ gerodynamic chord; m, £t
S SREF wing eres or reference eres; ne, £t°
MRP moment reference polnt
XMRP moment reference point on X exie
MRP moment reference point on ¥ axis
ZMRP moment reference point on 2 axis
SUBSCRIPTS
b bsse
1 local
0 static conditions
t total conditione
© free streom




ChROL,

i’

H

‘g
L/n

L/Dp

VAT A

BARILUT

o

CAR
L
YN

DL

¢

ChB
Coy
cy

CIM
CLN
b

/v

1,/ i

TR TATITE (Conttnned )

1 N i v v
Ponby -8 iton

narin b oo
o

it

norme o TR N NS TR

wale b Poree soePPlefonty MR roree

‘l'

» A Y LFAID
atde fare s coottelents .('l".‘, I'UA'_(A_'A
s

oreo

o

hog e Popec cao i efonty PUIHL

-)'\h(ph ST VATTE

Forchady axlal foree covtflelonl, €y - “/\h

pltehingsmoment coeroetonty piching moment
e

yuwlng-moment coot'1detont; Xﬂﬁiﬂﬂﬁgﬂﬂﬂﬂi
e

rolling-woment coot'ieiont: ’ELL“}LELOM
1'b

Ctnbility-Axis Tystem

1L coertLeiont; HEE

&
as

drngr cootrictenty 4E04
(ite)

buse=deng coetticient; Luse drog

lli‘v

torebody drapy coet'fielenty oy - ””b

slde-forer coottlefentg; Bide oreo

e

pitentnremoment covttietont; P 1""'”‘";‘{'_ moment,
g

yawlngemoment coot 't edonts &'MLVF'T"PP_‘Q&
on

rolling-moment coelttedents .’l‘_’lm'“!t__.’"w
nub

Litt-to-drnp ratlos U /v,

1416 to forebody deng ratiop cp /¢,




SADSAC
5YMROL. SYMBOL
CApo CABO
CApy CABT
C Ags CABS
Aut DELTAA
AR DELTAB
AX DELTAX
AY DELTAY
A DELTAZ
ACA¢ DLTCAF
AC, DLTCLM
ACy DLTCN
S, AILRON
Sa ELEVON
Sy RUDDER
Sp¥ RUDFLR

NOMENCEATHRE (Cone 1ided)
ADTTTONAL NOMENCT AT

PEFINITION

orbiter hase axial torce coetticiont,
extornal tank bause axial force coct{lciont,.
SRM base axial force coefficient.

incremental change in angle of attack, dlpha,
degrees.

incremental change in sideslip angle, beta,
degrees.

axial separation distance from mated position.
horizontal separation distance from mated position.
vertical separation distance from mated position.

incremental forebody axial force coefficient.
incremental pitching moment coefficient.
incremental normal force coefficient.

aileron, total aileron deflection angle, degrees,
(1eft aileron-right aileron)/2.

elevon, surface deflection angle, positive
deflection, trailing edge down; degrees.

ruvser, surface deflection angle, positive
deflection, trailing edge to the left; degrees.

rudder flare, split rudder deflection angle, left
split rudder trailing edge left and right split
rudder trailing edge right, NRF " (6RL + 6RR)/2



CONFTGHRATTONS THVESTHGATTD

Fhe Ophiter and [ xternal Tank modeb geometvy (0,004 ccate) 1o <hown
n rqurees @ and 3, The Ovbitov moded was constracbod asing o buenum o
Lho wing and stainless steel Toy the body, olevons, s and vadder layer
Control surtaco dofloct tons are obtained by moans of dotachable curlacer,
sot Lo Lhe desivod angles,  The model hay provicions Tor olevons and vad-
der/vadder Hlave detleclions of the foltowing combinotions:

‘o 0%yt 10", =200, 230", 407 (eevon)
Sy 0T, =107, 20" (rudder)
fRi- 07 10", 40" (rudder {1are)

The Fxtornal Tank model is constructed of stainless steel in accor-
dance with NASA MSEC drawings 80MA26049 and 80M32492. When the models
were independently sting-mounted ov the WD Dual Sting hardware, MSIC
balance number 231 was mounted internally in the Orbitor «ivh MO70 Lal-
ance nhumber 232 mounted internally in the [xternal Tauk.

Standoffs were provided for attachment of the Orbiter *¢ h External
Tank in *the mated position such that data could he s ken, "i*.. ing bal-
ance number 23?7, with a single stiny throuqgh t¢ "= zrnal ,an% supporting
the coumbination.

While the orbiter model configuratirn is designated 0-13, the various
components have their own series identifications as follows:

Component Number
Body B10
Canopy Ch
Manipulator Housing D7
Elevon £18
Body Flap k4

OMS Pod M3
Rudder R5
Vertical Vb
Wing Wa7

The external tank, Tg9, is not broken into subassemblies. The dimen-
sional data and descriptions of Lthese components, as well as of the ex-
ternal tank, Tg, appear in Table IT.

~
jco]



TEST CONDITIONS

The test utilized the TWT Parallel Staging System (dual sting) model
support hardware. Details of the construction and use of this test hard-
ware are given in reference 2. Figure 4 indicates the manner in which
the models were mounted on the dual stings for investigating the effects
of vertical and longitudinal scparation. Mounting the orbiter model in-
verted on the lower sting permits the investigation of those combinations
of relative incidence and orbiter angle of attack of greatest interest.
Tank only or mated coenfiguration data were obtained using the MSFC Double
Knuckle Sting #3 and Balance Adapter #3.

Relative pitch attitudes of the models in the tunnel were checked by
inclinometer, using the dorsal surface of the orbiter, which is parallel
to the fuselage reference line (FRL), and the constant-diameter section
of the external tank. The roll attitude of the orbiter was verified to
be zero following each change in lower sting length.

The pattern of relative separations (vertical and longitudinal) and
relative incidence angles investigated is shown in figure 5.

The maximum tunnel blockage for this test occurred at 30 degrees
angle of attack with the models in the mated configuration. The model
cross-sectional area was approximately 6 square inches, such that the tun-
nel blockage, at M = 4,96, was some 4 percent.

No grit was applied to either model.

Base pressure measurements were recorded for both models. A measure-
ment of cavity pressure was also made for the orbiter model. The two base
pressure tubes on each of the models were "teed" together to provide an
average base pressure reading. The orbiter and external tank base and
cavity areas, together with the desired pressure tube locations, are shown
in figures 6 and 7.

The nominal tunnel conditions prevailing during the test are given
in Table III.




TEOT PACTIYTY ORSORTIPTON
The Yorahedl Cpace PLight Contor 20" = 00" 9eisonte Wind Mamel 1o an fnlop-
mictent blowdown tunnel which operstes by hiph precsoure oir lowinge Prom

storspe to olther vieuum or atmoapherte conditions., A Moch number prpygre

o+

from ..' to 5.85 18 covered by utilizing two interchingenble test section:,
The tronsonic scetion permits testing ot Mach 0000 throush .50, ond thoe
supersonic section permits testing nt Moch 2.7h through 5.85. Mach numbers
between .7 and .9 nre obtained by using a controllable diffuser. The runge
from .95 to 1.3 is schicved through the use of plenum suction and perforated
walls,  Moch numbers of 1.44, 1,93 and .50 are produccd by interchangenble
sebr of tixed contour nouitle blocks., Above Mach 2.50 o get of fixed contour
noxx»le blocks are tilted und translated sutomotically to produce any desired

Mach mumber in 0% increments,

Alr i: supplied to a 6GOOO cubic foot storuge tenk ut approximately -LOOF i
point «nd Y00 psi. The compressor is n three-stage reciprocuting unit driv

by = 1500 hp motor.

The tunnel flow 1s established and controlled with n servo actunted pnte
valve.  ''he controlled air flows through the volve diffuscr into the stLilline
chtmber and heat exchnnger where the air temperature e be controllod trom
ambiont, Lo approxinntely JHOOF. The air then pasges throuesh the Sest seelion

which conbalng Lhe novile blocks nnd Lest repion,

DBovnsbrean of Bhe Lest seelion Lo o hydeonTtendly conbealled piteh gecbor
. . . 0 ¢ \ -
that provides o total tmple off ablack rangee ot 0 (RHO ). sling otft'sots qre

. L] « {)
cvallable for obtuining virioun maximum angeles off altnek up to 90,

10




DATA REDUCTION

Model reference dimensions used in data reduction are given in table
I. It will be noted that three moment reference points (MRP) are speci-
fied: One each for the orbiter and external tank when supported separately,
and the nominal mated vehicle MRP (orbiter nose projection on external tank
centerline) when the combination is supported on a single sting.

A1l forces and moments were resolved in the body axis system and were
resolved in the body axis system and were corrected for weight tares and
sting deflections.

The raw data obtained during runs with the Staging Assembly (dual
sting) hardware were corrected for changes in model relative positions in-
duced by the aerodynamic loads. These corrections were accomplished
through use of the double interpolation program described in reference 3.

During staging testing the individual model base axial force coef-
ficients were determined in the following manner:

CABo = (Pbo + Pco - Pu) (Abo ), Orbiter base axial force
gSref coefficient
CABT = (PbE - Po) AbE, external tank base axial force coefficient

qQSref

For mated testing the following equations were utilized:

CNy = Fy , normal force coefficient uncorrected for orbiter
QSpef base drag

CN = CNy - CNBy, normal force coefficient corrected for orbiter
base drag

CAF = CAT - CAB0 - CABE, forebody axial force coefficient

cYy = FY , side force coefficient
OSpef

CLMy = My , pitching moment coefficient uncorrected for
qQSreflref orbiter base drag

CLM = CLMy + CNB, X2 - CAB Z1__, pitching moment coefficient

. Tref lref corrected for orbiter base
K drag

N




DATA REDUCTION (Concluded)

CYN = MZ » yawing moment coefficient
Syefbpref
CBL = My s, rolling moment coefficient
QSpefbpef
CNBg = - CPB, Abo  sin ip, normal force component of orbiter
Sref base drag
CABg = - CPBg Abo cos ip, axial force component of orbiter
Spef base drag
CABE = - CPBE Abg , tank base axial force coefficient
Sref
where: CPBgy = Pby . P‘”, orbiter base pressure coefficient
q
CPBE = Pbg _ P<», tank base pressure coefficient
q
ip = 12°, orbiter base slant angle (average)
Xo = 5.231 inches, axial moment arm for orbiter base
drag
71 = 1.383 inches, vertical moment arm for orbiter

base drag

12
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Reference Arca

(Spof) 2690 ft2 6.198 in® 2690 ft° 6.198 in
Reference Length {1328.3 in 5.313 in 1328.3 in 5.313 in
(lrof)
Reference Span
(bref) 1328.3 in 5.313 in 1328.3 in 5.313 in
Moment Refercnce
Center (MRP),
from nose:
Orbiter Alonc 867.7 in 3.507 in
(66% lyof on FRL)
External Tank 929.0 in 3.716 in

Alone (50% tank lehgth, on ¢)

Mated Vehicle 635 in 2.540 in
(orbiter nosp projection
on tank ¢)

Base Area (A,) [427.8 ££2 0.9857 in? 572.55 ft2 |1.319 in2

Cavity Area (A.) [137.5 ft? 0.3167 in?
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TABLL 171 i
TEST CONDITIONS
MACH | REYNGLDS | DYNAMIC | STAGNATION | 9 TAGNATION
NUMBFER] NUMBER PRESSURE FFMPERATURE | PREASSURL
(par unit tangth) | (pounds/aq.lnch)  |taegrans famanhalt ) | (pounds /ag inch)
= AU S L L Ty
’ 4.90 | 4.8 x 100/r0L] 4,07 140 i )
BALANCE UTILIZED: MSFC231
CAPACITY: ACCURACY: O eiEnT
NP 122 1bs. +0.61 lbs.  +0,032
SF 52 lbs. +0,26 1lbs, +0.,014
oF 22 1bs. +0.10 lbs,  +0,005
M 53 in.-lbs. 40,27 in.-1bs.+0.003
Ay A
COMMENTS:  Accuracy based on +0.5% of balance capacity.

MSFC . Form 3431 (Rev, April 1918)
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TABLE TIT (Concluded)

TES TIMERC TWT 671

PATr:H/3/71

TEST CONDITIONS

e TRTYNGIos [ avName s TAGRATION | tAaNATION
MUMBER] NUMBER PRESHURE TEMPTRATURE | PREGSDHI
{par unit Lervgth) | tpoundn/eq.inch) (aagrean Fananhelt ) | Cuounds /eg noh)
2.96 | 4.8 x 10%/60] 4,07 Y "
BALANCE UTILIZED: MSFC 232
. . COEFFICIENT
) CAPACITY: ACCURACY: TOLERANCE:
S 143 1bs. 10.72 1bs. t0.038
AF 50 1lbs. +0.25 1bs. +0.013
PM 400 in.=-1lbs. +2.,00 in,-lbs., +0,020
YM 192 in."le. +0.96 ina"‘lbs. +00009

COMMENTS: Accuracy based on + 0.5% of balance capacity.

MSKC - Form 3631 (Rev, April 1973)
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TABLE
_ MODEL. COMPONENT;

GENERAL DESCRIPTICH:

Shent. 1 ot 10
1Y, MODEL COMPONENT DIMENSIONS
310 oA
el apo DA G0 Ciperatoion, U ee

e P e

Pep fockwelY T YL70=(Co0 Govy oom

g’nnb‘ t "’ﬂ’!.‘\‘ 1 ' ‘)a(‘)"l"

DRAVINS biv3zn

DIMENS10%S

Length .~ ipn.

VLIO-G0Ns i
VLIQuOuydry tory ol man

FULL -5 ALE

MODEL M7t

1320.3 h.311

Max. Width .« in, (5 Xy = 1528.3) 265.0 1.000

f

S s St o m——y

Max. Depth~ in (ux; = 14,80.52) 248.0 0.990

Fineness Ratio

ho

Area Ft<

5.012 5.012

Ma#. Cross-Sectional 4L,56.4 1.826

Planform
Hetted

. Base

111

|
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TABLE IV. Sheet 2 of 10
(Continued) .

~ MODEL COMPONENT: Janopy - 5

GENERAL CESCRIPTION: 24 Comfiruratisn Par Linaq

V17C-070292,

Ee——

Scale Model = (Q,COL

DRAWING KNUMEIR: Qiqdloooooz

DIMENSICHS : B FULL-SCALE MODEL SCALE
Length (ST Fwd Bulkhead) ' 391.0 1.56%
Max. Width  (T.=. Bulknead) 560.0 2,240

Max. Depth  (irp z = 421.922 to Z = 500)

Fineness Ratio

.

Area :
Max. Cross-Sectional ;________, P
~Planform ' e ——
Wetted — ——
0‘ Base ST e -.0—. _—‘ T —
)
23
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TABLE IV
(Continued} -

 MODEL COMPONENT:

Manipulator ‘nusing D=7

LN

GENERAL DESCRIPTION:

24 Confiruration Per NR Lineg VL70.000092

Scale Modiel = 0.004L

DRAWING HUM3ER: V1.70.000093
DIMENSIONS: FULL-SCALE MODEL SCALE
Length ~ in. 881,00 3.52L
Max. Width < in. 51.00 _0.20L
Max. Depth~in. 23.00 0.092
Fineness Ratio
Area
Max. Cross-Sectional
Planform
Wetted
. Base - . __
¢ Fuselage BP =.0.00 .
WP = 500.0 INFS
X.4,26.0 to 1307.0 INFS
) )
24
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TABLE IV Sheet 4 of 10
‘ (Continued)

MODEL COMPOMNENT: Zlevon B-13

GENERAL DESCRIPTION: 2A Cenfiruraticn Per W-27

Roclkwell Lires V1L70-N0C0OQ7

Data for (1) of (2) Sides

Scale Model = 0.004L

DRAWING NMBER: VL70-000093

DIMENSIONS ' FULL-SCALE MODEL SCALE
Area ~- FT2 205,52 0.003
Span (equivalent)~in. 353.3L 1.413
Inb'd equivalent chord 1)4.78 0.459
Outb'd equivalent chord - 55.00 0.2

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord , .208 .208
At Outb'd equiv. chord .LOO . 400

Sweep Back Ang1es; degrees

Lexding Edge ' - 0.00 ..0.00
Tailing Edge 20,24 -10,2L
Hingeline 0.00 0.00

Area Moment (Normal to hinge line)~FT3 15.8.07 0,0001
Product of A1ea Moment '

25
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TABLE 1V. Sheet 5 of 12
- (Continued) :
: _MODEL COMPONENT:  mi Rodw Flan

GENERAL DESCRIPTICN: 2A Confimiraticn Fer M2 Lines

VL70.000051 4

Scale Ycdel = 0,00,

DRAWING HuuzgR . VL70=00009% &

DIMENSIONS : . FJLL-SCALE
Length 8 .70
Max. Width | 265.00
Max. Denth )

Fineness Ratio

l
]

Area ~ 2

Mai;. Cross-Sectional

Planform , CA2.64
Wetted N
. . Base,pt? 38.65 .
L
* 26

MODEL SCALE

0.339

_1.060

0.571

l

0.0004




Sheet 6 of 10

- TABLE 1V (Continued)
~ MODEL COMPONENT: (MS_POD - M3

GENERAL DESCRIPTION:  PA Lipht Weirht Confimiration Per NR Lines

VL70-00009LA

Scale Model = 0,004

DRAWING NUMZZR: VL70-00009% 4
DIMENSTONS : | | FULL-SCALE
Length ’ 346.0
Max. Width X, = 1450.0 108.0
Max. Depth X, = 1500.0 113.0
Fineness Ratio ‘
Area
Hax. Cross-Sectional
Planforﬁ ‘
Netted
. Base '
. ¢ OF OMS POD B AT
WP = 463.9 INFS : WP LOO + 63.9 = 463.9
BP = 80.0 INFS
Length 1214.0 to 1560.0 = 346.0 INFS
27

e e e e v v - i e e < i O s gt 402

MODEL SCALE

1.38.

,0.432

0.452

1




TABLE IV (Continued) Sheet 7 of 10

MODEL COMPONENT: RS~Rudder

GENERAL DESCRIPTION: 2A Zonfirurat ton_Por Roekwnll Lines VI70-000045

Scale Mool = 0,004

DRAWING NUMBER: VL70-C00095

DIMENSIONS: FULL-SCALE MODEL SCALE
Area A FT2 106, 38__ 0.0017 .
Span (equivalent) A~ in. 201.0 0.80!,
Inb'd equivalent chord 91.585 0.366
Outb'd equivalent chord 50,871 0.203

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord 0.400 0.40C
At Outb'd equiv. chord 0.400 0.400

Sweep Back Angles, degrees

Leading Edge ’ 3,.83 _3u.83
Tailing Edge ) - 26,25 26.25
Hingeline 34.83 34,83

Area Moment (Normal to hinge line)~FT3  526.13 0.00003

Product .of aﬁea and mean chord

28
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TARLE 1V (Continued)

MODEL COMPONERT: _VERTICAL = Vi (it .,

Opbiter Confimiration

GENE RAL "FSCRI PTION : et e ey Vﬁy*‘ ‘ "‘f|_) 'P'.'i '] N nn‘ﬁ T ',,'(T‘: o0 e — —
Mefei L ity oo b Tonddy e il o
Seale Madal = 0 0t
DRAWING HUMDER: VL7O-0CH00¢,
DIMENSTCI) e ' FULL-SCALT MODLL SCALT
TOTAL DATA
Area (Theo) th __413.25 0.007
Planform -
Span (Theo) In 315.72 N
Aspect Ratio 1.67- T
Rate of Taper 0.5, VLo
Taper Ratio L LO! e
Sweep Back Angles, degrees
Leading [dce L5.000 /8,000
Trailing Edge 26,2549 Y
0.25 Element Line 41.130 Alicu
Chords:
Root (Theo) WP 268,50 1.07%
Tip (Theo) WP 108.1., 0.0~
MAC 169,721 0.7
Fus. Sta, of .25 MAC T/ 3, 5u 3,9
W. P. of .25 MAC 32%.5:9 DL
B. L. of .25 MAC 0.0D 0.0U
Airfoil Section
Leading Wedge Angle  Deg 10.000 10.000
Trailing khedge Angle  Deg L .90u )
Leading Edge Radius ~in. 2.00 OG0

Void Arca ~»+ - .
Blanketed Area—it2

29
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TABLE 1V (Continued)

MODTL COMPONENT:_ WIiG-W 27 tew Tirnt Weight Orhiter

Shord

GENERAL DESCRIPTICH: T on Nanfienralicon Vep

¥
Y e
1 ».r' ’

Netbos  (oiaearn: AR 0 Lo ael.ne o
at, IARS 76,7 ;'; olapert Yine npre o bt i

V1.70--000094

penaicular Lo Loe pils)

Beale Maolol — G000
ThaT RO,

DIMERS 10N :

TOTAL_DATA
Ared (heo.) 1%
Planform
Span (Theo Ing
Aspect Ratio
Rate of Taper
Taper Ratio
Dihedral Angle, degrees
Incidence Angle, degrees
Acrodynamic Twist, degrees
Sweep Back Anjles, degrees
Leading Edce
Trailing Edge
0.25 Element Line
Chovrds:
Root (Theo) B8.P.0.0.
Tip, (Theo) B.P.
MAC
Fus. Sta, of .25 MAC
"W.P. of .25 MAC
B.L. of .25 MAC .

EXPOSED_DATA
Area (ineo) Ft
Span, (Theo) In. BP108
Aspect Ratio
Taper Ratio

Chords
Root BP108
Tip 1.00 b
MAC

Fus. Sta. of .25 MAC
W.P. Of .25 MAC
BoLu Of .25 MAC
Afrfoil Section (Rockwell Mod NASA)
XXXX=64
Root b, = 0.425
2

Mpbs= 3.
7 1.00
pata for (1) of (2) Sides
Leading tdge Cuff 2
Planform Arca t
Leading Edge Intersects Fus M, L. @ Sta
Leading Edge Intersects Wing @ Sta 44

v S e e

i

DG, HOL i

FULL-5CALT

9 ol b

Cocoager nerace o b he Wt

A [N I

iy o et At hs nae s went)

iy me ceemar e pemp e o tes et

BN U A

RODEE SCATE

S S

.10

560.,0
1035.0

|

|

2690 .00 TR
g8 T
2ot R
1,177/ A
0200 o
3, 500 oo
3,000 P
+3,000 L
4,5.000 L 5L GO0
-10.24 IV
35.?()9 A, L
629. 2 2.757
137.85% DL A0
L7621 1. 0
11735.,499 i, .9
299,20 1,197
182,13 Q.77%
1752.29 0.028%

PAY IR S —TrTTT
2.054 RSN
L2451 ,oh AL
56?.1;0 2,250
137.F5 0.5%]
393.03 1.A72

=5 — T
UL 1..ul
11.3.76 0,578

——
l(‘,(\ 3]
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SERY
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Sheet 10 of 10
TABLE IV (Concluded)

MODEL COMRPONENT: T9 - External Tank

GENERAL DESCRIPTION: 2N Confiq_\_,l_r_?iltimn per Rockwell linen

Body of Revolution o R
Scale Model = ,004 e
DRAWING NUMBER:
DIMENSIONS : FULL-SCALE MODEL SCALE
Length , in. _1826.0 7.304
Max. Width(pia.), in. 324.0 1.296
Max. Depth
Fineness Ratio , L/D 5.73457 5.73457
Area, Ft?
Max.-Cross-Sectional 572.56_ 0.00916
Planform
Wetted
Base - 572.56 ° " 0.00916
Ref:

FS (Orbiter) = 0.00 = Tank Station 635.0 Infs
WP (ET) = WP400 (Orbiter) =-344.4 Infs = 55.6 Infs
BP (Orbiter) = 0,00 = 0.00 ET

NOTE: T9 Similar to T8 except retro pkg. removed
Nose of T9 has 30" radius FS

3
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| _~- Base Pressure Tubes

L Cavity Pressure Tube

Total Projected Area
(Including Cavity)
Ay = 0.9857 in.

Cavity Area 2
A, = 0.3167 in.

Figure 6. - Definition of Base and Cavity Areas and Pressure Tube
Locations.
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